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6 Claims. (Cl 18-5) 
This invention relates in general to a machine 

for fabricating hollow articles, such as contain 
ers and particularly bottles, substantially auto 
matically from a tube of thermo-plastic material. 

Persons acquainted with the machinery and 
methods presently in use for manufacturing con 
tainers from thermo-plastic material are well 
aware of the costliness and the complicated char 
acter of the machinery. It is also a well known 
fact that the speed of production of containers, 
even when using such costly and complicated ma 
chinery, is relatively slow at best. 
Accordingly, a primary object of my invention 

is the provision of an improved machine for 
fabricating hollow articles, such as containers, 
from a thermo-plastic material, which machine 
is much less expensive and much less complicated 
than presently known machines for the same 
purposes. 
A further object of this invention is the pro 

vision of an improved machine for fabricating 
hollow articles, as aforesaid, whereby a much 
greater output can be accomplished With less 
cost and less difficulty than is experienced with 
presently known types of methods and machines 
for this purpose. 
A further object of this invention is the pro 

vision of a machine for fabricating hollow articles, 
as aforesaid, which can be combined substantially 
directly with a molding machine, such as of the 
extrusion type, for producing thermo-plastic tub 
ing of an appropriate size. 
A further object of this invention is the pro 

vision of a machine for fabricating hollow articles, 
as aforesaid, whereby a therno-plastic tubing 
is fed into said machine while in a softened con 
dition and is formed into said articles completely 
automatically. 

Further objects and purposes of this invention 
will become apparent to persons familiar with this 
type of equipment upon referring to the accom 
panying drawings and upon reading the follow 
ing specification. 

In meeting those objects and purposes hereto 
fore mentioned, as well as others incidental there 
to and aSSociated therewith, I have provided a 
movable platform, such as a circular table rotat 
able in a horizontal plane, having a plurality of 
mold halves in vertically opposed pairs supported 
thereon, said mold pairs being disposed closely 
adjacent to each other and preferably entirely 
around the periphery of the table. The upper 
mold half of each complete mold, which is verti 
cally actuable toward and away from the lower 
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tending into a mold cavity defined by the mold 
halves. Thus, when a thermo-plastic tube is 
disposed between a pair of said mold halves, and 
the upper mold half is lowered into engagement 
With the lower mold half, that portion of the tub 
ing disposed within said mold cavity is sealed 
at both ends thereof, thereby forming a sealed 
chamber, and Said needle enters said chamber. 
A fluid under pressure is then forced through 
the needle and into said chamber thereby ex 
panding the tube against the walls of the mold. 
The mold is held in the closed position and the 
fluid pressure is maintained until the thermo 
plastic has. been appropriately cooled and set. 
The fluid pressure is then released, the mold is 
opened, and the formed plastic article may be re 
moved therefron, 
For illustrations of a preferred embodiment of 

my invention, attention is directed to the ac 
companying drawings in which: 

Figure 1 is a fragmentary, top plan view of the 
machine to which this invention relates and 
shows a fragment of a plastic extruding machine. 

Figure 2 is a side elevation view of the said 
machine shown in Figure 1. 

Figure 3 is a side elevation view of a pair of . 
mold halves, and means including an actuating 
cylinder and a can actuable valve, for control 
ling the vertical movement of the upper mold 
half. 

Figure 4 is a fragmentary, top plan view of a 
portion of my machine showing four sets of molds, 
three sets of which are sectioned along the cut 
ting lines A-A, B-B, and C-C as shown in 
Figure 3. 

Figure 5 is a cross-sectional view of an open 
mold. Substantially as taken along the line V. V. 
of Figure 4. . 

Figure 6 is a sectional view substantially as 
taken along the line WI-VI of, Figure 4 and 
showing a side elevation view of a mold and means 
for actuating the upper mold half. 

Figure 7 is a sectional view of a closed mold 
substantially as taken along the line V-W of 
Figure 4. 

Construction 
As shown in Figures 1 and 2, the molding ma-. 

chine fo to which the invention relates, is com 
prised in the particular embodiment here selected 
for illustrating my preferred machine, of a fiat, 
horizontal, circular table f l rotatably supported 
at the center thereof upon the pedestal 2, by 
means of the center post 3. A plurality of molds 

mold half, is provided with a hollow needle ex- as 4, arranged in vertically opposed halves, are 



.3 
mounted upon the top of the table f closely ad 
jacent to each other and preferably along the 
periphery of the table. 
Each mold 4 (Figures 3, 4 and 6), has a lower 

mold half 15, secured to the table, and an upper 
mold half 6 vertically movable toward and away 
from the lower mold half . The upper mold 
half is is secured to and suspended from the 
lower end of an actuating rod f of an actuating 
cylinder 8, which cylinder may be supported 
above the lower mold half is by any conveni 
ent conventional means, such as the Support plate 
2 and support post 22. 

For the purpose of convenience in description, . 
the terms "inwardly' and "outwardly' as used 
in this specification shall be understood to have 
reference to the geometric center of the machine 
g). The terms 'upper' and 'lower' or "up 
wardly' and "downwardly" shall be understood 
to refer to the said machine 0, or parts there 
of, when positioned and/or operating in their 
normal manner of use. 
It will be clearly understood that the actuat 

: ing cylinder 18, described as the means for now 
ing the upper mold half with respect to the lower 
mold half, is herein so described for illustrative 
purposes only, and that other similar actuating 
devices may be used in place of the actuating 
cylinder 8 without departing from the scope 
of this invention. 

: A pair of vertical guide bars 23 are disposed at 
the lateral ends 3 and 32 of each mold for guid 
ing the movement of the upper mold half li. 
The guide bars 23 are secured to and extend be: 
tween the lower mold half is and the support 
plate 2 f. 
The upper and lower mold halves it and 5, 
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respectively, may be each provided with oppos 
ing mold cavities 24 and 25 (Figures 5 and 7), 
which in this particular embodiment of this in 
vention are designed to form a bottle. The up 
per mold half is is provided with an opening 2 
therethrough, which communicates between the 
outside surface of the mold block and the mold 
cavity 25 above the bottle neckportion 2 there 
of. A hollow needle 28, such as a hypodernic 
needle, is disposed within the opening 2 and ex 
tends into the mold cavity 25, so that it pierces 
the extension 29 of the bottle neck, which exten 
sion is later removed. . . . . . . 
The lateral ends 3 and 2 of both the upper 

40 

and lower miold halves are beveled adjacent to 
the mold cavities to form the jaws or sharp edges 
33 and 34. (Figure 5), which jaws or edges may , 
be in some instances, but are not necessarily, 
slightly recessed from the adjacent meeting sur 
faces 35 of the mold halves, for reasons herein 
after disclosed. The lower and upper mold halves 
5 and 6, respectively, are each provided with 

fluid chambers 36 whereby the temperature of 
the mold may be controlled. 
Any convenient conventional means, such as 

the flow control valves 38 and 39, which are pref 
erably mounted upon the underside of the table 

(Figures 3 and 6), are provided for controlling 
the actuation of the cylinder 8 and the supply 
of fluid to the needle 28, respectively, of a single 
mold 4. The valves 38 and 39 which, as herein 
shown, have pivoted rocker arms 40 and a, re 
spectively, rotatably supporting rollers 4 and 
4ta at one end of each, are preferably radially 
aligned with respect to the table . The rollers 
4 and 4 ia are engageable by cams 42 and 42a, 
respectively, of any appropriate type, for actu 
ating said valves 38 and 39. The valves and 

4 ;39 are supplied with a ?lid, either liquid or gas, 
through a supply tube 45 from a lower plenum 
chamber 4 (Figure 2) mounted upon the center 
post 3 below the table f. 
The upper end of the needle 28 is connected, by 

means of the fluid tube 37, which passes through 
an appropriate opening in the table , to the 
flow control valve 3. The actuating cylinder 

may be connected to the flow control valve 
38 by means of the fluid tubes 43 and 44, which 

through ala appropriate opening in the table 

The fluid chambers in the mold halves 5 and 
are connected to an upper plenum chamber 

4, which is mounted upon the center post 3 
above the table f (Figure 1), by means of the 
fluid tubes 48 and 49. Said fluid chambers 36 
in the mold halves 5 and 6 are also provided 
with drain tubes 5 and 52 which pass therefrom 
through an appropriate opening in the table 
and extend into a drain pan 53 (Figures 2 and 
6) supported upon the pedestal 12 beneath the 
table fl. Means, such as a suction pump (not 
shown), may be provided for transferring the 
temperature controlling fluid, such as heating 
oil or cooling water, from the drain pan 53 inder 
pressure into the upper plenum chamber 4. 
The flow control valves 38 and 39 and the 

cams 42 and 42a are preferably designed and ar 
ranged so that the valve 38, which controls the 
fluid flow to the cylinder 8, is actuated first 
thereby effecting a closure of the mold. After. 
such closure is completed, the valve 39 is then 
actuated which causes fluid, such as a gas, to pass 
through the needle 28. It will be recognized that 
the fuid flowing through the valves 38 and 39, 
and through the fluid chambers 36 may be either 
gas or a liquid within the scope of this inven 
O. 

Operation 
As shown in Figures 1 and 2, the molding ma 

chine may be placed near any convenient 
source of softened plastic tubing 55, such as the 
output end of a plastic extrusion machine 54. 
The molding machine is preferably positioned 
So that the lateral center line of the mold cavity, 
formed by one mold f4, is substantially co-axial 
with the longitudinal axis 9 of the extrusion 
machine 54. When the extrusion machine 54 is 
so disposed, as shown in Figure 1, the table t is 
rotated in the clock-wise direction, or away from 
the output end of the extruder and the peripheral 
velocity of the table is synchronized with the 

O 
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output speed of the extruder. 
Any convenient guiding means, not shown, 

such as a guide tube co-axially surrounding the 
extruded tube 55, may be provided to control the 
travel of said extruded tube 55 along a desired 
path and thereby maintain its proper position 
with respect to the successive molds. 
The plastic tube 55 is caused to rest upon the 

sharp edges 33 and 34 at the opposite lateral ends 
of the lower mold half 5 (Figure 5) of a par 
ticular mold 4 as said mold reaches the point of 
tangency on the table with respect to the axis 
9 of the extruder 54. At approximately this 
moment the upper mold half 6 is urged down 
wardly, by appropriate actuation of the valve 
38, until it is closed tightly against the lower 
mold half. The sharp edges 33 and 34, of both the 
upper and lower mold halves compress the tube 
55 almost to the point of cutting it, thereby pro 
viding a sealed chamber within that portion of 
said tube disposed within the mold cavities 24 



5 
and 2 and between the sharp edges 33 and 34. 
As the upper mold half closes upon the lower 
mold half, the lower end of the needle 28 pierces 
the wall of the tube 55 and enters said sealed 
chamber therewithin. Thus, upon the appro 
priate actuation of the valve 39 a fluid, either . 
gas or liquid, is forced through the needle 28 
into the sealed chamber, thereby expanding the 
tube against the inside walls of the respective 
mold cavities (Figure 7) and forming a molded 
article, which in this case is a bottle. 
The movement of the upper mold half into en 

gagement with the lower mold half is preferably 

O 

accomplished while the mold lateral axis is sub 
stantially coincident with the center line 9 of 
the extruder 54. However, the injection of the 
fluid into the sealed portion of the tube 55 may 
occur after the mold has moved in a clock-wise 
direction away from Said tangential position. 

If the plastic tube 55 is fabricated in the ex 
truder 54 from a thermoplastic, it is warn and 
soft as it feeds into the molds 4 on the machine 
0. Therefore, after it has been shaped to the 

mold cavities, and before the fluid pressure within 
the tube is released, a coolant, such as water, is 
circulated through the chambers 36 of both the 
upper and lower mold halves by means of the 
fluid tubes 48 and 49 and the drain tubes 5 and 
2, thereby causing the thermo-plastic to set in 

the shape of the mold cavities. The fluid pres 
sure within the molded article may then be re 
leased, the upper mold half 6 may be raised and 
the molded article removed from the mold. 

It will be observed in this embodiment that by 
failing to make a complete cut of the plastic tub 
ing between the sharp edges 33 and 34, succes 
sive molded articles will be connected by short 
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lengths of the plastic tube 55 thus facilitating the 
manual removal of the articles from the molds 
4. It will be recognized, however, that if it be 

comes desirable to use automatic means for re 
moving the molded articles from the molds, the 
sharp edges 33 and 34 may be made flush with 
the contacting faces 35 of each mold so as to 
effect a complete cutting of the tube 55 when the 
upper mold half is brought into engagement with 
the lower mold half. 
The fluid used to expand the tube against the 

walls of the mold cavity may be either an inert 
gas, such as air, or an inert liquid, or it may be 
a fluid having Some treating effect on the plastic, 
such as a hardening agent, or a coating or col 
oring material. 
The composition of the plastic tubing has been 

herein referred to as "thermo-plastic' primarily 
because presently known types of thermo-setting 
plastics are not Suitable to the type of operation 
above described. However, it will be clearly un 
derstood that this invention is not limited to the 
use of thermo-plastic materials as such, and that 
the term "thermo-plastic' as used in the present 
specification and claims shall refer to any ma-. 
terial having generally the necessary plasticity 
characteristics. 

It will be apparent to those familiar with the 
operation and use of plastics that the exact tim 
ing of the introduction of a coolant into the 
fluid chambers 36 of the mold and the amount of 
pressure required and the length of time for ap 
plying Such pressure within the sealed chamber 
of the tube in the mold cavities will depend upon 
the type of plastic material used as well as the 
condition of the plastic as it leaves the extruder. 
However, any Such variations are to be consid 
ered within the Scope of this invention, 
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It will also be apparent that the molds may be 
arranged for linear movement, such as by means 
of a conveyor belt, without 
Scope of the invention. 
Although the above mentioned drawings and 

departing from the 

description apply to one particular embodiment 
of the invention, it is not my intention, implied 
or otherwise, to eliminate other variations or 
modifications which do not depart from the scope 
of the invention unless specifically stated to the 
contrary in the hereinafter appended claims. 

I claim: 
1. In an apparatus for making hollow, plastic 

articles, the combination comprising: means for 
continuously supplying softened, plastic, tubular 
material; a plurality of continuously moving, 
Sectional molds, each successively alignable with 
Said tubular material; means for clamping each 
of Said molds about said tubular material as each 
of Said molds becomes substantially aligned with 
said tubular material; a jaw at each end of each 
of Said molds for collapsing said tubular material 
and Sealing said tubular material against the 
passage of a fluid at each end of each said mold; 
a hollow needle associated with each said mold 
intermediate said jaws for piercing said tubular 
material and for admitting a fluid under pres 
Sure into the portion of said tubular material 
clamped within each said mold after said jaws 
have sealed Said tubular material. 

2. In an apparatus for making hollow, plastic 
articles, the combination comprising: means for 
continuously supplying softened, plastic, tubular 
material; a plurality of continuously moving, 
Sectional molds, each successively alignable with 
Said tubular material; means for clamping each 
of Said molds about said tubular material as each 
of Said molds becomes substantially aligned with 
Said tubular material; a pair of cooperating jaws 
at each end of each of said molds for collapsing 
said tubular material and sealing each end of 
that portion of said tubular material in each said 
mold against the passage of a fluid; means asso 
ciated with each said mold intermediate said 
pairs of jaws for piercing said tubular material 
When each Said mold is clamped together for ad 
mitting a fluid under pressure into the portion 
of Said tubular material clamped within each 
Said mold after said jaws have sealed the ends 
of Said portion of tubular material. 

3. In an apparatus for making hollow, plastic 
articles, the combination comprising: means for 
continuously supplying softened, plastic, tubular 
material; a plurality of continuously moving, Sec 
tional molds, each successively alignable with said 
tubular material; means for clamping each of 
Said molds about said tubular material as each of 
Said molds becomes substantially aligned with 
said tubular material; a jaw at each end of each 
of Said molds for collapsing said tubular material 
and Sealing each end of that portion of said 
tubular material in each said mold against the 
passage of a fluid; a hollow needle mounted on 
One Section of each said mould intermediate said 
jaws for piercing said tubular material when each 
Said sectional mold is clamped together for ad 
mitting a fluid under pressure into the portion of 
said tubular material clamped within each said 
mold after said jaws have sealed the ends of said 
portion of tubular material. 

4. In an apparatus for making hollow, plastic 
articles, the combination comprising: means for 
continuously supplying softened, plastic, tubular 
material; a plurality of continuously moving, sec 
tional molds, each successively alignable with said 
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tubular material; means for clamping each of 
said molds about said tubular material as each of 
said molds becomes substantially aligned with 
said tubular material; a pair of jaws at each end 
of each of said molds for collapsing said tubular 
material and sealing each end of that portion of 
said tubular material in each said mold against 
the passage of a fluid; a hollow needle associated 
with each said mold intermediate said pairs of 
jaws for piercing said tubular material and for 
admitting a fluid under pressure into the portion 
of said tubular material clamped within each said 
mold after said pairs of jaws have sealed said 
portion of said tubular material. 

5. In an apparatus for making hollow, plastic 
articles, the combination comprising: 1means for 
continuously supplying softened, plastic tubular 
material; a plurality of molds each including a 
pair of mold halves; means for continuously mov 
ing and successively aligning each of Said molds 
with said tubular material; means for clamping 
said mold halves together about said tubular ma 
terial as each of said molds becomes aligned with 
said tubular material; a jaw at each end of each 
of said molds for collapsing said tubular mate 
rial and sealing said tubular material against the 
passage of a fluid at each end of each said mold; 
a hollow needle associated with each Said mold 
intermediate said jaws for piercing said tubular 
material and for admitting a fluid under pressure 
into the portion of said tubular material clamped 
within each said mold after said jaws have Sealed 
said tubular material. 

6. In an apparatus for making hollow, plastic 
articles, the combination comprising: means for 
continuously supplying softened, plastic, tubular 
material; a plurality of molds each including a 
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pair of mold halves; means for continuously now 
ing and successively aligning each of said molds 
with said tubular material; means for clamping 
said mold-halves about said tubular material as 
each of said molds becomes substantially aligned 
with said tubular material; a jaw at each end of 
each of said mold halves, the jaws at each end of 
each of said molds aligned as a pair for collapsing 
Said tubular material and sealing said tubular 
material against the passage of a fluid at each 
end of the portion of the tubular material within 
said mold; a hollow needle associated with each 
said mold intermediate said jaws for piercing said 
tubular material and for admitting a fluid under 
pressure into the portion of said tubular material 
clamped within each said mold after said jaws 
have sealed said tubular material. 
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